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Abstract
Platelet-rich plasma or PRP therapy is a form of regenerative medicine where body’s 
own cells, tissues or organs can be utilized by replacing, regenerating or engineering 
to restore or establish normal function. Various published articles demonstrating the 
role of PRP therapy in cosmetic procedures like scar revision, facial rejuvenation, stretch 
mark removal, androgenetic alopecia, alopecia areata and hair transplant were analyzed 
in depth to understand its efficacy based on facts and figures along with inputs from 
personal experience. PRP therapy is one of the most upcoming forms of regenerative 
medicine with the potential to improve the homeostasis of the treated cells and tissues, 
provided that harvesting standards are maintained.
Keywords: platelet-rich plasma, wound healing, platelet growth factors, vampire facelift, 
scar revision, hair transplant, hair fall
1. Introduction
Platelet-rich plasma or PRP therapy is a form of regenerative medicine where body’s own 
cells, tissues or organs can be utilized by replacing, regenerating or engineering to restore 
or establish normal function. While the role of PRP therapy is already established in sports 
injuries, dental and oral surgery and pain relief, it also comes as a promising option in various 
procedures in cosmetic dermatology, trichology and more recently hair transplant.
© 2018 The Author(s). Licensee InTech. This chapt r is distributed under the terms of the Creative Comm s
Attribution L cense (http://creativecommons. /licenses/by/3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
2. Main body of the paper
Synonyms: Autologous platelet gel, plasma-rich growth factors, platelet-concentrated plasma, 
platelet-rich concentrate, platelet releasate [1, 2].
Definition: Platelet-rich plasma is volume of the plasma fraction of autologous blood with an 
above baseline platelet concentration (usually more than 1,000,000 platelets/μl), leading to 
300–700% enrichment [3, 4].
3. What is PRP?
Whole blood consists of 93% red blood cells, 6% platelets and 1% white blood cells. In PRP, 
the proportion of these cells in blood is inverted, that is, the red cell layer is reduced to 5% 
and platelets and leucocytes are increased to about 94% to stimulate tissue regeneration [5].
The cellular response to injury occurs in four stages: hemostasis, inflammation, proliferation 
and remodeling. In each phase, there is an enhanced cellular or molecular activity involving 
the platelets. Platelets and plasma are responsible for hemostasis, leucocytes and activated 
platelets mediate the inflammation, and growth factors derived from platelet alpha granules 
influence regeneration of tissues. Leucocyte content of PRP influences the inflammatory pro-
cess, and angiogenic and mitogenic growth factors aid tissue regeneration [6].
Various growth factors are secreted from the α-granules of concentrated platelets activated 
by aggregation inducers [3]. These factors are known to regulate processes of cell migration, 
attachment, proliferation and differentiation and promote extracellular matrix (ECM) accu-
mulation by binding to specific cell surface receptors [7].
Regenerative potential of PRP depends on the levels of released growth factors (GFs). PRP 
contains more than 20 GFs and other proteins, such as adhesion molecules, chemokines, etc., 
which interact, leading to inflammation, cell proliferation, differentiation and regeneration [3].
Activation of the platelets causes degranulation, leading to transformation of secretory proteins 
(e.g., Platelet derived growth factor (PDGF), Transforming growth factor-β (TGF-β) etc.) to a 
bioactive state by the addition of histones and carbohydrate side chains. Then, active proteins 
are secreted, which bind to transmembrane receptors of target cells, including mesenchymal 
stem cells, osteoblasts, fibroblasts, endothelial cells and epidermal cells. The agonist bound 
transmembrane receptors then activate an intracellular signal protein, leading to expression of a 
gene sequence which directs cellular proliferation, formation of matrix, collagen synthesis, etc., 
thereby provoking tissue repair and tissue regeneration (Table 1) [8].
The mean blood platelet level is approximately 200,000 ± 75,000/μl. Platelet concentration of more 
than 1 million/μl (about four to seven times the mean levels) is regarded as concentration of PRP 
that is therapeutically effective. A bell-shaped response curve which indicates a dose-depen-
dent nature is associated with PRP. Lower or higher concentrations than 1.5 million platelets/
μl inhibit the angiogenic potential in human endothelial cells. In vitro studies on dermal papilla 
cells also support that PRP should be used at the concentrations of 5–10 times the mean levels [2].
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The platelets actively secrete growth factors within 10 min after activation, and more than 
95% of the presynthesized growth factors are secreted within 1 h [8].
Therefore, PRP should be used within 10 min of activation. The viability of the concentrated 
platelets remains for up to 8 h, and it stays sterile if placed on a sterile surgical table [2].
The platelets remain viable for 7–10 days and continue releasing the growth factors in tissue 
during this period [6].
4. Method
Centrifugation separates the blood components, depending on their specific gravities, that 
is, RBCs are the heaviest, followed by WBCs, whereas platelets are the lightest. The first 
centrifugation is slow, so that the spinning down of platelets is avoided and isolation of 
plasma occurs easily. Platelets are mostly concentrated right on the top of buffy coat layer. 
Subsequent centrifugation is faster, so that platelets are spun down, leading to separation 
as a pellet at the bottom of the tube from the platelet-poor plasma (PPP) above. The final 
concentration of platelets depends on volume reduction of the PPP. About three-fourth 
of the supernatant is discarded, and the platelet-rich pellet is resuspended in rest of the 
plasma. The suspension formed is used as PRP. Double-spin method is preferred over the 
single-spin method, as the therapeutic concentration of platelets is not achieved by using 
the latter [2].
Platelet growth factor Biological actions
PDGF αα,αβ,ββ Mitogenic factor for mesenchymal cells, proliferation of fibroblasts/smooth muscle 
cells, secretion of collagenase and synthesis of collagen, macrophage proliferation and 
chemotaxis of neutrophils
TGF (alpha-beta) Stimulates mesenchymal cells proliferation; regulates mitogenesis of endothelial cells and 
fibroblasts; secretion of collagenase and synthesis of collagen, regulates mitogenic effects 
of other growth factors, stimulates angiogenesis, inhibition of proliferation of macrophage 
and lymphocyte
VEGF Stimulates angiogenesis, increases vessel permeability and stimulates mitogenesis of 
endothelial cells
EGF Stimulates angiogenesis, regulates secretion of collagenase and stimulates epithelial and 
mesenchymal mitogenesis
FGF Promotion of growth and differentiation of fibroblasts and mesenchymal cells
CTGF Promotes neoangiogenesis, regeneration of cartilage, fibrosis and platelet adhesion
IGF-1 Chemotactic for fibroblasts stimulates protein synthesis, in combination with PDGF, and 
enhances rate and quality of wound healing
HGF Mediates regeneration
FGF-9 Aids generation of new follicles
Table 1. Growth factors present in alpha granules of platelets and their biological actions [2, 36, 37].
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4.1. Manual method
4.1.1. PRP method
1. Whole blood is collected by venipuncture in acid citrate dextrose (ACD) tubes [8].
2. Blood is not chilled at any time before or during platelet separation.
3. Blood is centrifuged using a ‘soft’ spin.
4. Supernatant plasma containing platelets is transferred into another sterile tube (without 
anticoagulant).
5. Centrifuge the second tube at a higher speed (hard spin) to get a platelet concentrate.
6. The lower one-third is PRP, and upper two-thirds are called platelet-poor plasma. Platelet 
pellets are formed at the bottom of the tube.
7. PPP is removed, and the platelet pellet is suspended in a minimum quantity of plasma (2–4 
ml) by gently shaking the tube.
4.1.2. Buffy coat method
1. Whole blood is stored at 20–24°C before centrifugation.
2. After storage, blood is centrifuged at a ‘high’ speed.
3. Three layers are formed because of the density: The bottom layer consists of RBCs, the mid-
dle layer consists of platelets and WBCs and the top is PPP layer.
4. Supernatant plasma is removed from the top of the container.
5. The buffy-coat layer is transferred to another sterile tube.
4.1.3. Automated method
There are various automated devices and kits available in the market.
4.1.4. Our experience
We use YCell Bio kit and REMI centrifuge for preparation of PRP.2 Vials, each containing 13.5 
ml of whole blood mixed with 1.5 ml of ACD-A solution and centrifuged for 4 min at 3000 RPM. 
A total of 5–6 ml of buffy coat along with PRP is harvested from these two vials and injected as 
required. It gives five to seven times concentration of the baseline platelet count.
5. Classification
Ehrenfest et al. proposed a classification in 2009 according to which platelet concentrates can 
be classified into four main families depending on their cell content and fibrin architecture [9].
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1. Pure platelet-rich plasma (P-PRP) or leucocyte-poor platelet-rich plasma-preparations 
which are leucocyte poor and have a low-density fibrin network on activation. They can 
be used as liquid solutions or as an activated gel. Therefore, it can be injected (as used in 
sports medicine) or can be placed during gelling on a wound or suture (similar to fibrin 
glue). Following the first slow spin centrifugation, only the superficial buffy coat layer 
is aspirated out and taken for second centrifugation [2]. Example: PRGF (plasma rich in 
growth factors or preparations rich in growth factors).
2. Leucocyte- and platelet-rich plasma (L-PRP) products-preparations with leucocytes and 
with formation of low-density fibrin network on activation. Largest number of commercial 
or experimental systems belongs to this group. During preparation of L-PRP, PPP, entire 
buffy coat layer and upper 1–2 mm of red blood cell layer are pipetted out after the first 
centrifugation [2]. Like P-PRP, they can be in liquid or gel form.
3. Pure platelet-rich fibrin (P-PRF) or leucocyte-poor platelet-rich fibrin-preparations which 
are leucocyte poor and with a fibrin network which is of high density. They exist only 
in a strongly activated gel form. To make P-PRF, P-PRP is mixed with an activator and a 
specific separator gel is used. After incubating for some time, a stable platelet-rich fibrin 
matrix (PRFM) clot is formed [2]. It cannot be injected or used like traditional fibrin glue 
but as it has a strong fibrin matrix, it can be handled like a real solid material and used for 
various other applications.
4. Leucocyte- and platelet-rich fibrin (L-PRF) or second-generation PRP product-prepara-
tions with leucocytes and a high-density fibrin network. Blood is centrifuged immediately 
after collection without any anticoagulant, thrombin or CaCl
2
. Natural coagulation process 
leads to formation of three layers—lowest RBC layer, middle L-PRF layer and topmost 
plasma layer which is acellular. The PRF clot is pressed between two gauzes to form a 
strong membrane [2]. Like P-PRF, it exists in strongly activated gel form only.
6. Factors which influence yield of PRP
6.1. Blood withdrawal technique
In most of the protocols, large bore needles (>22) are used for withdrawal of the blood to avoid 
unintentional activation of platelets [10].
Waters and Roberts, in their study, found that there was decrease in platelet counts with lon-
ger draw time [11].
6.2. Centrifugal force
Separation of blood’s cellular constituents is achieved by the process of differential centrifu-
gation. In differential centrifugation, acceleration force is adjusted, leading to sedimentation 
of certain cellular constituents, whereas other constituents are left in suspension. Relative 
centrifugal field or RCF is the force which is required for separation of two phases. RCF is 
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expressed as multiples of the earth’s gravitational field (g). On accelerating g, speedy sedi-
mentation is achieved. ‘g’ is the actual force being exerted on the spinning rotor’s contents, 
which leads to separation of the aqueous solutions [8].
Revolutions per minute (rpm) is calculated using the equation [12].
  g =  (1.118 ×  10 −5 ) R  S 2 (1)
where ‘g’ is the RCF, R is radius of the rotor from center of rotor to the sample (cm) and S is 
speed of the centrifuge (revolutions per minute).
The RCF calculation is dependent on radius of the centrifuge rotor used [8].
6.3. Temperature
AABB manual recommends temperature of 21–24°C for blood centrifugation for the purpose 
of obtaining PRP [13]. Macey et al. reported that cooling may retard the platelet activation, 
and therefore, it may be essential to obtain PRP with viable platelets [14].
6.4. Anticoagulants
An ideal anticoagulant should preserve best functionality, integrity and morphology of platelets 
[8].
Anticoagulants with citrate and dextrose of sodium citrate are recommended for the PRP 
preparation [15].
Ethylene diamine tetra acetic acid (EDTA) is not preferred because it can damage the platelet 
membrane [8].
ACD binds calcium and prevents the clotting cascade initiation by the coagulation proteins. 
Citrate also makes blood more acidic than is physiological. As some growth factors are influ-
enced by the tissue pH, some protocols recommend that PRP should be buffered back to a 
physiologic range before injection [16].
6.5. Activation of PRP
PRP is exogenously activated by thrombin, calcium chloride or mechanical trauma. Collagen 
is a natural activator; thus, when PRP is used in soft tissue, there is no need to be exogenously 
activated [10].
On activation of PRP, a fibrin network begins to form and solidification of the plasma occurs, 
leading to fibrin clot or membrane formation. If PRP is activated too strongly, the fibrin network 
formed will be a bivalent, unstable network. If it is activated in a more physiologic manner, there 
is formation of a tetramolecular stable network that enhances cells and growth factor enmesh-
ment. It is undesirable to have overly viscous PRP when injecting into the soft tissue [16].
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6.6. Utility of inhibitor of platelet aggregation
Anticoagulants do not interrupt platelet aggregation. This has been overlooked in prepar-
ing conventional PRP. Aggregated platelets stick to the syringe wall and do not get easily 
detached from them. The primary aggregation of platelets is reversible, so the platelets come 
off from the wall and float in the plasma again after several hours. Waiting for such a long 
time is not feasible in the daily practice. So platelet aggregation inhibitor (PGE1) can be used 
to prevent this aggregation [17].
6.7. Contraindications
Absolute contraindications:
1. Platelet dysfunction syndrome.
2. Critical thrombocytopenia.
3. Hemodynamic instability.
4. Septicemia.
5. Local infection at the site.
6. Patient unwilling to accept risks.
Relative contraindications:
1. Consistent use of NSAIDs within 48 h of procedure.
2. Corticosteroid injection at treatment site within 1 month.
3. Systemic use of corticosteroids within 2 weeks.
4. Use of tobacco.
5. Recent fever/illness.
6. Cancer—especially hematopoietic or bone.
7. Hemoglobin < 10 g/dl.
8. Platelet count < 105/μl.
6.8. Complications
1. Pain in the injected area, headache, heaviness of head.
2. Swelling and redness.
3. Infection-PRP is antimicrobial and is effective against most bacteria except Klebsiella.
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4. Enterococcus and Pseudomonas.
5. Allergic reaction—urticarial rash.
6. Skin discoloration, bruising.
7. Bleeding.
8. Cross labeling of samples—leading to serious side effects, for example, severe hypersen-
sitivity reaction [18].
7. Indications of PRP in cosmetic dermatology, trichology and hair 
transplant
7.1. Trichology
7.1.1. Androgenetic alopecia (AGA)
Growth factors from platelets act on stem cells present in the bulge area of the follicles, stimu-
lating the new follicular development and promotion of neovascularization. They activate 
the proliferation and transdifferentiation of hair and stem cells and produce new follicular 
units. Basic fibroblast growth factor promotes the proliferation of papilla cells in vitro and, 
therefore, plays a key role in hair shaft elongation. Activated PRP promotes the proliferation 
and prevents apoptosis of dermal papillary cells [19].
Singhal et al. found out that by the end of 3 months, all 10 androgenetic alopecia (AGA) 
patients treated with PRP had a good hair growth with reduction in number of hair pulled 
out by average 65%. New hair growth was observed in six patients as early as 7 days and in 
four patients in 15 days. Three patients developed mild headache after the procedure. There 
was no inflammation or infection [20].
In an another study on PRP in 11 AGA patients, the hair pull test after four sessions (once in 2 
weeks) of PRP became negative in nine patients. Moderate improvement in hair volume and 
coverage was reported [19].
Greco and Brandt in their study, involving five patients who were given PRP therapy and 
five patients in non-PRP group (10 AGA patients in total), concluded that PRP used as meso-
therapy in AGA patients leads to a significant increase in hair diameter and hair density [21].
Various modes of PRP therapy for AGA are as follows [2]:
1. Interfollicular PRP injection—an amount of 0.05–0.1 ml/cm2, in a retrograde fashion from 
deep to superficial, at distance of a centimeter, throughout the treated site.
2. PRP mesotherapy—microneedling with a roller of 1–1.5 mm long needles followed by inter-
follicular PRP injections (or using mesogun) over the treated area, and later, PRP is sprayed 
on top of the scalp and left overnight. It is usually repeated at an interval of 1–3 months.
3. PRP as an adjunct to hair transplantation:
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a. The follicular grafts are dipped into PRP for about 15 min, before implantation to increase 
their rate of survival following implantation [22].
b. PRP is injected into the recipient area of scalp before or just after graft implantation [23].
c. PRP is injected at and around the donor strip excision line, in follicular unit transplanta-
tion (FUT), to decrease bleeding, stimulation of wound healing and reduction of scarring.
7.1.2. Our experience
At our institute, we studied the effects of PRP therapy in 30 male patients with grade I to IV 
androgenetic alopecia. Three sessions of PRP at an interval of 1 month were given. Along with 
PRP, multivitamin supplements, peptide-based topical serum and high protein diet were also 
advised. Growth of new hair was observed to start at about 4–6 weeks after first session in 
60% of the patients. By 8 weeks, increase in hair diameter was noted in 80% of the patients. 
There was significant improvement with perceptible difference in diameter and density of 
hair at 3 months after the completion of PRP sessions (Figure 1).
There were nine cases of female pattern hair loss in whom, we observed that more number of 
sessions were required for perceptible improvement to occur, that is, mean of six PRP sessions 
was required. New hair growth was seen as early as 6–8 weeks. On video-microscopy, moderate 
increase in density and diameter of hair was noted at about 6–10 months. Marked improvement 
in skin texture was observed. We also noted gradual diminution of the perifollicular halo with 
successive PRP therapy. Reduction in active hair fall was noticed as early as 4–6 weeks (Figure 2).
7.1.3. Our experience in FUE with PRP therapy
We conducted a randomized control study of 40 patients with androgenetic alopecia under-
going hair transplant, and 20 patients each were allocated to PRP and the control group. In 
the PRP group, after harvesting and slitting, 0.2–0.3 ml PRP was injected at 1 cm gap to the 
depth of dermis and subcutis in freshly done slits, whereas the non-PRP group received nor-
mal saline instead of PRP. There was more than 75% growth in all patients in PRP group after 
Figure 1. Video-microscopic image of a patient with androgenetic alopecia who underwent PRP therapy. Note new hair 
growth at 4 weeks after first PRP session and marked improvement in density and diameter of hair follicles after 4 months 
post 3 monthly sessions of PRP.
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6 months, whereas only 20% of non-PRP group had similar growth. PRP group had much 
denser and lengthier follicle growth. Also, in PRP group, number of multiple grafts was more, 
shafts were longer, better texture of hair was seen, posttransplant catagen fall was less and 
there was absence of redness after 3 months. PRP therapy during hair transplant was found to 
play a significant role in regrowth of hair and remarkably improved the density and quality 
of hair growth 8 months after transplantation (Figure 3).
Figure 2. Trichoscopic images (50×) after six sessions of PRP in female patterned hair loss. Trichoscopic images (50×) 
before and after three sessions of PRP in female patterned hair loss.
Figure 3. Pre- and post-procedural photographs of a patient 6 months after undergoing follicular unit extraction (F.U.E.) 
hair transplant with PRP injections during the transplant.
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8. Alopecia areata
A double-blinded, placebo and active-controlled, half-head, parallel group study on 45 
patients designed to evaluate the efficacy of PRP in alopecia areata concluded that PRP is a 
safe and alternative treatment for AA. PRP was found to significantly increase hair regrowth 
and to decrease hair dystrophy and burning or itching sensation without any side effects. 
Ki-67 levels, which are a cell proliferation marker, were significantly higher in PRP group [24].
Singh found in their study that out of 20 patients with alopecia areata treated with PRP, only 
one had a relapse. There were no side effects, and all patients well tolerated the procedure [25].
8.1. Scars and dermal augmentation
A study done to determine the efficacy of single injection autologous PRFM for deep nasolabial 
folds (NLFs) correction concluded that PRFM provides significant long-term deep NLFs dimi-
nution. No fibrosis, irregularity, hardness, restricted movement or lumpiness was seen [26].
PRP has a high concentration of platelets with neovascularization properties and, thus, has 
the potential to promote survival of fat graft. Fat graft volume and weight were found to be 
significantly higher in the PRP group than in the control group. Histologic evaluation showed 
greater vascularity, fewer cysts and vacuoles, and lesser fibrosis in the PRP group [27].
8.1.1. Post-acne atrophic scars
PRP injections combined with fractional carbon dioxide resurfacing provide good results in 
treatment of acne scars as revealed by a simultaneous split face trial [28].
8.1.2. Our experience
We find combination of PRP therapy with Er:YAG laser resurfacing to be effective therapeutic 
modality for the treatment of post acne atrophic scars. This combination also helps in decreas-
ing the downtime and incidence of adverse effects like post-inflammatory hyperpigmentation 
which are conventionally associated with usage of Er:YAG lasers alone. So, higher fluences can 
be used for treatment with less chances of post-inflammatory hyperpigmentation (Figure 4).
Figure 4. Pre- and post-photographs of a patient who was treated with PRP in combination with Er:YAG laser resurfacing 
(three sessions) for post-acne atrophic scars.
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8.1.3. Skin rejuvenation (vampire facelift)
A study on skin rejuvenation with autologous platelet-rich plasma demonstrated good 
results with increase in the skin homogeneity and the patient satisfaction without serious side 
effects [29].
PRP enhances gene expression of matrix molecules, such as collagen and stimulates fibroblast 
proliferation ex vivo in the experimental models, thereby increasing total protein synthesis. 
PRP enhances elastin production by fibroblasts and stimulation of myofibroblast [29].
PRP and activated platelet poor plasma (aPPP) treatment increased the proliferation of 
human dermal fibroblasts, increased procollagen type I carboxy-terminal peptide production 
by human dermal fibroblasts, increased expression of type 1 collagen, alpha1 and type 1 colla-
gen, alpha2, increased Matrix Metalloproteinase-1 (MMP-1) and MMP-3 proteins expression. 
MMPs digest various structural components of the ECM and are centrally involved in dermal 
remodeling. PRP can be topically applied or directly injected into the skin [7].
Skin remodeling can be enhanced by increasing the penetration and inducing mild inflamma-
tory reactions through use of microneedles and lasers along with PRP [7].
PRP helps in remodeling of the skin.
As an adjuvant to lasers or microneedling, it is usually done once in every 4–6 months for 1 
year and then yearly as maintenance therapy [30].
Fractional nonablative (Erbium glass) laser therapy combined with topical application of 
PRP resulted in objective improvement in elasticity of skin, a lower erythema index and an 
increased density of collagen. Histologically, an increase in length of dermo-epidermal junc-
tion, in amount of collagen and fibroblasts, was seen in the treated skin [31].
PRP can be combined with fractional ablative lasers (carbon dioxide) for treatment of deep 
wrinkles and severe photodamaged skin. The combination helps in reducing transient adverse 
effects like erythema and decreases the downtime, leading to rapid healing [32].
PRP injections once a month for 3 months, have shown good results for infraorbital rejuvena-
tion, without any obvious adverse effects in a split face blinded trial [33].
8.1.4. Our experience
We found combination of PRP therapy with Er:YAG laser to be efficacious for facial and peri-
orbital rejuvenation without much adverse effects. It is performed once every month for a 
total duration of 3 months. It promotes neocollagenogenesis and provides an environment 
for vascularization, leading to reduction in fine lines and improvement in texture and com-
plexion as seen in Figure 5.
8.2. Striae distensae
For treatment of striae distensae, a combination of intradermal radiofrequency (RF) device 
with autologous PRP was synergistically effective, had fewer adverse effects and was well 
tolerated.
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No significant side effects other than transient bruising were noted. Bipolar RF generated 
thermal energy, thereby denaturing the elastic fibers and collagen bundles, while PRP stimu-
lated wound healing, leading to synergism and good cosmesis [34].
Combined enhanced penetration platelet-rich plasma and ultrasound following plasma frac-
tional radiofrequency were also found to be useful in treatment of striae distensae in a study [35].
9. Conclusion
PRP therapy is one of the most upcoming forms of regenerative medicine with the potential to 
improve the homeostasis of the treated cells and tissues, provided that harvesting standards 
are maintained. Since it belongs to one’s own body, safety is always ensured unlike various 
plant- and animal-derived stem cells or medications which may prove deleterious to human 
body. There is negligible risk of reacting to one’s own cells and the procedure is minimally 
invasive with down time of or two days. It can give very promising results for facial rejuvena-
tion, and nonsurgical face lifts minimizing and delaying the requirement of botulinum toxin 
and fillers. Results are, similarly, quite promising in burn and scar removal as monotherapy 
or in combination with lasers and micro-needling. PRP therapy also helps in hair strengthen-
ing and regrowth as monotherapy or in combination with hair transplant.
Author details
Suruchi Garg*, Shweta Manchanda and Chandi Garg
*Address all correspondence to: gargsuruchi01@gmail.com
Aura Skin Institute, Chandigarh, India
References
[1] Banihashemi M, Nakhaeizadeh S. An introduction to application of platelet rich plasma 
(PRP) in skin rejuvenation. Reviews in Clinical Medicine. 2014;1(2):38-43
Figure 5. Before and after three sessions of PRP therapy with Er:YAG laser resurfacing for periorbital rejuvenation.
The Wonder Tool Platelet Rich Plasma in Cosmetic Dermatology, Trichology and Hair Transplant
http://dx.doi.org/10.5772/intechopen.70287
205
[2] Arshdeep, Kumaran MS. Platelet-rich plasma in dermatology: Boon or a bane? Indian 
Journal of Dermatology, Venereology, and Leprology. 2014;80:5-14
[3] Maria-Angeliki G, Alexandros-Efstratios K, Dimitris R, Konstantinos K. Platelet-rich 
plasma as a potential treatment for noncicatricial alopecias. International Journal of 
Trichology. 2015;7:54-63
[4] Marwah M, Godse K, Patil S, Nadkarni N. Is there sufficient research data to use platelet-
rich plasma in dermatology? International Journal of Trichology. 2014;6:35-36
[5] Lana JFSD, Vicente EF, Weglein A, Belangero WD, Assis FD, Mansano AM. Platelet-rich 
plasma in pain medicine. In: Maffulli N, editor. Platelet Rich Plasma in Musculoskeletal 
Practice. 1st ed. London: Springer-Verlag; 2016. p. 32. DOI: 10.1007/978-1-4471-7271-0
[6] Da Silva RT, Heidrich F. Therapy with use of platelet-rich plasma in orthopedics and 
sports traumatology: Literature review, evidence and personal experience. In: Lana 
JFSD, Andrade Santana MH, Dias Belangero W, Malheiros Luzo AC, editors. Platelet-
Rich Plasma. Regenerative Medicine: Sports Medicine, Orthopedic, and Recovery of 
Musculoskeletal Injuries. 1st ed. Berlin: Springer; 2014. p. 154
[7] Kim DH, Je YJ, Kim CD, et al. Can platelet-rich plasma be used for skin rejuvenation? 
Evaluation of effects of platelet-rich plasma on human dermal fibroblast. Annals of 
Dermatology. 2011;23(4):424-431. DOI: 10.5021/ad.2011.23.4.424
[8] Dhurat R, Sukesh M. Principles and methods of preparation of platelet-rich plasma: 
A review and author’s perspective. Journal of Cutaneous and Aesthetic Surgery. 
2014;7(4):189-197. DOI: 10.4103/0974-2077.150734
[9] Dohan Ehrenfest DM, Andia I, Zumstein MA, Zhang C-Q, Pinto NR, Bielecki T. 
Classification of platelet concentrates (Platelet-Rich Plasma-PRP, Platelet-Rich Fibrin-
PRF) for topical and infiltrative use in orthopedic and sports medicine: Current consen-
sus, clinical implications and perspectives. Muscles, Ligaments and Tendons Journal. 
2014;4(1):3-9
[10] Marlovits S, Mousavi M, Gäbler C, Erdös J, Vécsei V, et al. A new simplified technique 
for producing platelet-rich plasma: a short technical note. European Spine Journal. 
2004;13(Suppl 1):S102-S106. DOI: 10.1007/s00586-004-0715-3
[11] Waters JH, Roberts KC. Database review of possible factors influencing point-of-care 
platelet gel manufacture. Journal of Extra-Corporeal Technology. 2004;36:250-254
[12] Jain SK, Soni V. Bentley’s Textbook of Pharmaceutics—An Update. Chapter 17, 1st ed. 
India: Elsevier India; 2014. pp. 556-565
[13] Sweeny J, Grossman BJ. Blood collection, storage and component preparation methods. 
In: Brecher M, editor. Technical Manual. 14th ed. Bethesda, MD: American Association 
of Blood Banks (AABB); 2002. pp. 955-958
[14] Macey M, Azam U, McCarthy D, Webb L, Chapman ES, Okrongly D, et al. Evaluation 
of the anticoagulants EDTA and citrate, theophylline, adenosine, and dipyridamole 
Dermatologic Surgery and Procedures206
(CTAD) for assessing platelet activation on the ADVIA 120 hematology system. Clinical 
Chemistry. 2002;48:891-899
[15] Anitua E, Prado R, Sánchez M, Orive G. Platelet-rich-plasma: Preparation and formula-
tion. Operative Techniques in Orthopaedics. 2012;22:25-32
[16] Harmon K, et al. Guidelines for the Use of Platelet Rich Plasma [Internet]. The International 
Cellular Medical Society. Version 1.0. 2011. Available from: http://www.cellmedicine-
society.org/attachments/370_Section%2010%20-%20Platelet%20Rich%20Plasma%20
(PRP)%20Guidelines.pdf [Accessed: March 23, 2016]
[17] Fukaya M, Ito A. A new economic method for preparing platelet-rich plasma. Plastic and 
Reconstructive Surgery Global Open. 2014;2(6):e162
[18] Godse K, Mahajan A. Platelet-rich plasma. In: Pai GS, editor. Complications in Cosmetic 
Dermatology Crafting Cures. 1st ed. New Delhi: Jaypee Publications; 2016. pp. 174-177
[19] Khatu SS, More YE, Gokhale NR, Chavhan DC, Bendsure N. Platelet-rich plasma in 
androgenic alopecia: Myth or an effective tool. Journal of Cutaneous and Aesthetic 
Surgery. 2014;7(2):107-110. DOI: 10.4103/0974-2077.138352
[20] Singhal P, Agarwal S, Dhot PS, Sayal SK. Efficacy of platelet-rich plasma in treatment of 
androgenic alopecia. Asian Journal of Transfusion Science. 2015;9:159-162
[21] Greco J, Brandt R. The effects of autologous platelet rich plasma and various growth 
factors on non-transplanted miniaturized hair. Hair Transplant Forum International. 
2009;19:49-50
[22] Uebel CO, da Silva JB, Cantarelli D, Martins P. The role of platelet plasma growth factors 
in male pattern baldness surgery. Plastic and Reconstructive Surgery. 2006;118:1458-1466
[23] Garg S. Outcome of intra-operative injected platelet-rich plasma therapy during follicu-
lar unit extraction hair transplant: A prospective randomised study in forty patients. 
Journal of Cutaneous and Aesthetic Surgery. 2016;9:157-164
[24] Trink A, Sorbellini E, Bezzola P, Rodella L, Rezzani R, Ramot Y, et al. A randomized, 
double-blind, placebo- and active-controlled, half-head study to evaluate the effects of 
platelet-rich plasma on alopecia areata. British Journal of Dermatology. 2013;169:690-694
[25] Singh S. Role of platelet-rich plasma in chronic alopecia areata: Our centre experience. 
Indian Journal of Plastic Surgery : Official Publication of the Association of Plastic 
Surgeons of India. 2015;48(1):57-59. DOI: 10.4103/0970-0358.155271
[26] Sclafani AP. Platelet-rich fibrin matrix for improvement of deep nasolabial folds. Journal 
of Cosmetic Dermatology. 2010;9:66-71
[27] Oh DS, Cheon YW, Jeon YR, Lew DH. Activated platelet-rich plasma improves fat graft 
survival in nude mice: A pilot study. Dermatologic Surgery. 2011;37:619-625
[28] Lee JW, Kim BJ, Kim MN, Mun SK. The efficacy of autologous platelet rich plasma com-
bined with ablative carbon dioxide fractional resurfacing for acne scars: A simultaneous 
split-face trial. Dermatologic Surgery. 2011;37:931-938
The Wonder Tool Platelet Rich Plasma in Cosmetic Dermatology, Trichology and Hair Transplant
http://dx.doi.org/10.5772/intechopen.70287
207
[29] Mikhael NW, El-Esawy FM. Skin rejuvenation with autologous concentrated platelet-
rich plasma. Egyptian Journal of Dermatology and Venereology. 2014;34:5-9
[30] Konda D, Thappa DM. Mesotherapy: What is new? Indian Journal of Dermatology, 
Venereology, and Leprology. 2013;79:127-134
[31] Shin MK, Lee JH, Lee SJ, Kim NI. Platelet-rich plasma combined with fractional laser 
therapy for skin rejuvenation. Dermatologic Surgery. 2012;38:623-630
[32] Na JI, Choi JW, Choi HR, Jeong JB, Park KC, Youn SW, et al. Rapid healing and reduced 
erythema after ablative fractional carbon dioxide laser resurfacing combined with the 
application of autologous platelet-rich plasma. Dermatologic Surgery. 2011;37:463-468
[33] Kang BK, Lee JH, Shin MK, Kim NI. Infraorbital rejuvenation using PRP (platelet-rich 
plasma): A prospective, randomized, split-face trial. Journal of the American Academy 
of Dermatology. 2013;68:SAB24
[34] Kim IS, Park KY, Kim BJ, Kim MN, Kim CW, Kim SE. Efficacy of intradermal radiofre-
quency combined with autologous platelet-rich plasma in striae distensae: A pilot study. 
International Journal of Dermatology. 2012;51:1253-1258
[35] Suh DH, Lee SJ, Lee JH, Kim HJ, Shin MK, Song KY. Treatment of striae distensae com-
bined enhanced penetration platelet-rich plasma and ultrasound after plasma fractional 
radiofrequency. Journal of Cosmetic and Laser Therapy. 2012;14:272-276
[36] Sunitha Raja V, Munirathnam Naidu E. Platelet-rich fibrin: Evolution of a second-gener-
ation platelet concentrate. Indian Journal of Dental Research. 2008;19:42-46
[37] Middleton KK, Barro V, Muller B, Terada S, Fu FH. Evaluation of the effects of platelet-
rich plasma (PRP) therapy involved in the healing of sports-related soft tissue injuries. 
The Iowa Orthopaedic Journal. 2012;32:150-163
Dermatologic Surgery and Procedures208
